Reduction of histamine H1 receptor binding induced by high-fat diet can be prevented by DHA and dietary fiber in specific brain areas of male rats Abstract High-fat (HF) diet and obesity are risk factors for a number of mental health problems including depression, cognitive dysfunction, dementia, and neurodegenerative diseases. Histamine H1 receptors (H1Rs) are involved in many of these conditions. This study examined H1R receptor binding density in the brain of male rats fed a high-saturated fat (HF) diet, as well as the effect of docosahexaenoic acid (DHA), galactooligosaccharide (GOS) and resistant starch (RS) supplementation of HF diet. Alterations of H1R expression in the post-mortem rat brain were detected by [ 3H]-pyrilamine binding autoradiography. We found that HF diet significantly decreased H1R binding densities in the substantia nigra (SN), caudate putamen (CPu), hypothalamic arcuate nucleus (Arc), ventral tegmental area (VTA), piriform cortex (Pir) and primary motor cortex (M1), compared with low-fat fed rats, and the suppression of receptor binding density ranged from 31% to 48%. Interestingly, supplementing the HF diet with 0.5% n-3 polyunsaturated docosahexaenoic acid (DHA) prevented reduction of H1R binding densities in the SN and CPu. Addition of galactooligosaccharide (GOS) and resistant starch (RS) to the diet blunted HF induced reduction of H1R ligand binding in the SN and Pir, respectively. In conclusion this study showed that HF diet can alter H1R binding densities in various brain regions, and many of these changes can be prevented by adding DHA, GOS or RS to the diet. 
Abstract-High-fat (HF) diet and obesity are risk factors for a number of mental health 1 problems including depression, cognitive dysfunction, dementia, and neurodegenerative 2 diseases. Histamine H1 receptors (H1Rs) are involved in many of these conditions. This Certain fatty acids intake can influence neuronal membrane fatty acid composition and in turn 12 affect neurotransmitter interactions with receptors. For example, a high saturated-fat diet 13 reduces dopamine D2 receptor density in the accumbens nucleus, striatum and hypothalamus 14 of mice, when compared to animals fed a low-fat diet (Huang et al., 2006) . We have reported 15 that a high n-6 polyunsaturated fatty acid (PUFA) diet reduces muscarinic M2 receptor binding It is known that a chronic high-fat diet can lead to overweight and obesity, which in turn is 17 associated with deficits in brain function including impaired cognitive function, dementia, 18 depression and even neurodegenerative diseases (Park et al., 2010; Winocur and Greenwood, 19 2005). However, the effect of high-fat diet on H1R binding density in the brain has not been 20 examined, and therefore it is of interest to determine whether receptor expression is altered, 21 and more importantly if changes can be prevented by manipulation of macronutrients in the 22 diet. This study examined the effect of a high saturated-fat diet on H1R binding density in H]-pyrilamine 7 was less than 5%. =14.11, P<0.001) (Table   13 1, Fig 1A, Fig 3) . the development of obesity when rats are fed a high-fat diet. This study also demonstrated that both GOS and RS supplementation of high-fat diet restored Further studies will be required to validate these findings in humans, such as using in vivo 19 imaging techniques. 
